3D gene of foot-and-mouth disease virus. Conservation by convergence of average sequences.
The nucleotide sequence of the 3D (polymerase) gene of eight epidemiologically related isolates of foot-and-mouth disease virus of serotype C1 is reported. The genetic heterogeneity of 3D RNA is compared with that of the VP1-coding RNA of the same viruses. Regression lines of substitutions per nucleotide that distinguish any pair of viruses as a function of the time interval between the corresponding isolations show: (1) the slope (substitutions/nucleotide per month) is 2.1 times larger for the VP1 RNA than for the 3D RNA region; (2) the intercept with the ordinate (substitutions/nucleotide) for VP1 RNA is indistinguishable from that for 3D RNA. Thus, the average heterogeneity of the VP1-coding region is very similar to that of the 3D-coding region only among co-circulating viruses. Nine mutations and points of heterogeneity occurred within nucleotide residues 883 to 1026, which encode an amino acid segment, extremely conserved among many different RNA viruses. The results suggest that, rather than due to inherently lower mutability, the conservation of 3D genes is caused by a limitation in the fixation of substitutions in viable genomes.